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Abstract
The use of virtual teams (VTs) in the workplace has increased rapidly as companies seek
to coordinate the collaboration of geographically dispersed employees effectively. This study
involved an experimental comparison of VTs and face-to-face teams engaged in coopetition.
Coopetition occurs when a relationship is characterized by simultaneous cooperation and
competition.
This study differed from previous research because many previous studies of team
coopetition place their focus on traditional face-to-face teams and fail to touch upon the
intricacies of VT coopetition. Because of this, investigating the intricacies of coopetition among
VT members is an essential addition to the large body of research on face-to-face teams.
This study examined team coopetition through separate measures of competitiveness and
cooperativeness. The constructs competitiveness and cooperativeness were measured separately
instead of together on a single continuum. This method determined team members’ coopetitive
proclivities, the balance between one’s tendency to perform behaviors directed toward achieving
a self-serving goal or goals and one’s tendency to perform behaviors directed toward achieving a
group-serving goal or goals within the context of a coopetitive relationship. Team members’
coopetitive proclivities were examined through a combination of videogame play and electronic
surveys. All participants in this experiment were female.
No significant differences between the coopetitive proclivities of virtual and face-to-face
teams were found. We found that the ratings of competence that participants received from their
partners tended to be lower under the virtual condition. We found that extroverted team members
were more likely to cooperate. We also found that the ratings of competitiveness that participants
ii

received from their partners were negatively correlated with the ratings of desirability for future
collaboration (i.e., team viability) that participants received from their partners. Further, it was
determined that the ratings of cooperativeness that participants received from their partners were
positively correlated with the ratings of team viability that participants received from their
partners. Additional results indicated a positive relationship between team members’ selfreported levels of agreeableness and the ratings of competence that participants received from
their partners. Results also indicated a positive relationship between team members’ self-reported
levels of openness and the ratings of competence that participants received from their partners.
This paper discusses the implications of these results and possible directions for future study.
Keywords: virtual teams, face-to-face teams, coopetition, coopetitive proclivity, dyadic
teams, individual perceptions, competence, team viability, female dyads

iii

Acknowledgements
I would like to thank everyone who made this thesis project possible. I would like to thank
Dr. Matthew Chin, who served as my thesis chair, for providing invaluable guidance throughout
the entire thesis process. I would also like to thank Dr. Doan Modianos and Dr. Mason Cash for
their guidance and for their service as thesis committee members. I owe gratitude to the Office of
Undergraduate Research at the University of Central Florida for making this project possible
through funding provided by an Undergraduate Research Grant. I owe thanks to the Applied
Cognition & Technology Laboratory at the University of Central Florida for providing guidance,
equipment, and laboratory space throughout the thesis process. Finally, I would like to thank
Tabatha McClure for assisting in data collection.

iv

Table of Contents
Introduction ..................................................................................................................................... 1
Method ............................................................................................................................................ 7
Participants .................................................................................................................................. 7
Apparatus .................................................................................................................................... 7
Data Reduction............................................................................................................................ 8
Procedure .................................................................................................................................... 8
Overview of the experimental session .................................................................................... 8
Beginning of the experimental session ................................................................................... 9
Rules for gameplay during each experimental session of Super Smash Bros. Brawl. ......... 10
Remainder of the experimental procedure occurring after the third NGM .......................... 13
Results ........................................................................................................................................... 16
Discussion ..................................................................................................................................... 22
Appendix A: IRB Approval Letter ............................................................................................... 28
Appendix B: Survey One .............................................................................................................. 31
Appendix C: Survey Two ............................................................................................................. 39
References ..................................................................................................................................... 46

v

List of Abbreviations and Symbols
GPA.. Grade point average
KO…. Knock-out
Mdn... Median
M…… Mean or average
NGM.. Non-guided match
NPC… Non-player computer character
p….....Significance level
PM…. Practice match
PRC… Primary reward condition
r…….. Estimate of effect size
rs…… Spearman's correlation coefficient
SD….. Standard Deviation
SRC…Secondary reward condition
U……The Mann-Whitney test statistic
VT….Virtual team

vi

List of Figures
Figure 1: Frequency of the ratings of competence that participants received from their partners
including the two participants who did not meet the PRC............................................................ 18
Figure 2: Frequency of the ratings of competence that participants received from their partners
without the two participants who did not receive gift cards. ........................................................ 19

vii

Introduction
Virtual teams (VTs) are made up of members who are dispersed geographically and
typically communicate with one another through electronic mediums such as videoconferencing, email, or telephone (Kirkman & Mathieu, 2005; Landy & Conte, 2010, p. 591).
Different VTs are characterized by varying degrees of “virtualness” (Martins, Gilson, &
Maynard, 2004). For example, some VT members meet in person regularly between periods of
geographically dispersed work, while other VT members never undergo face-to-face interaction.
Virtual teams have distinct advantages over traditional face-to-face teams. These advantages
include saving time, increased access to experts, and the ability to recruit and employ effective
employees regardless of their geographic locations (Cascio, 2000). At the same time, VTs are
similar to face-to-face teams, in that members of both share information, make decisions, and
complete tasks together (Uhl-Bien, Schermerhorn, & Osborn, 2013, p.146).
This experiment investigated some of the intricacies of VT coopetition. Coopetition
occurs when relationships among team members are characterized to some degree by
simultaneously opposite logics of interaction; cooperation and competition (Bengtsson & Kock,
2000; Baruch & Lin, 2012). In other words, coopetition occurs when two or more parties work
together toward at least one cooperative (group-serving) goal, while one or more of the parties
involved simultaneously work toward at least one competitive (self-serving) goal. Most realworld teams are not purely competitive or purely cooperative, and instead perform both
competitive behaviors and cooperative behaviors. For example, a team tasked with designing a
product must cooperate to successfully design the product effectively. At the same time, team
members may compete by attempting to contribute more to the project than their teammates by
1

working on the project for more hours each week or by contributing more ideas that are utilized
in the final design of the product. This study was concerned with a comparison of VTs and
traditional face-to-face teams engaged in coopetition.
This study differs from past research for several reasons. First, past research related to
team member interactions sometimes focuses on competition or cooperation individually, or
attempts to measure coopetition along a single continuum with cooperation on one end and
competition on the other (Tjosvold, 1997; Tjosvold & Wong, 1994). These practices result in an
unbalanced understanding of both team members and team outcomes. (Lin, Wang, Tsai, & Hsu,
2010; Baruch & Lin, 2012; Bengtsson & Kock, 2014).
This study examined the constructs competitiveness and cooperativeness were measured
separately instead of together on a single continuum. These separate measures were integrated
into what we have defined as coopetitive proclivity. Coopetitive proclivity entails the balance
between one’s tendency to perform behaviors directed toward achieving a self-serving goal or
goals and one’s tendency to perform behaviors directed toward achieving a group-serving goal or
goals within the context of a coopetitive relationship.
Team members’ cooperative and competitive tendencies were measured separately by
true or false inventories, each containing 10 items. The number of “true” (positive) responses on
each inventory was tallied, and so the possible range of scores on each inventory ran from 0 to
10, with a score of 0 representing no cooperativeness or competitiveness and a score of 10
representing high cooperativeness or competitiveness. These ratings were gathered using a
computer survey administered at the end of each session in which participants rated their
partner’s coopetitive proclivity.
2

Past research suggests that intragroup cooperation engenders favorable intragroup
evaluations by team members, and that intragroup competition typically does not engender
intragroup liking (Goldman, Stockbauer, & McAuliffe, 1977). The present study had team
members evaluate their partners. Team members rated their partners’ tendencies to cooperate and
compete and participants were asked if they would like to work with their teammate again in the
future.
The present study also differs from previous research because many previous studies of
team coopetition place their focus on traditional face-to-face teams and fail to touch upon the
intricacies of VT coopetition. Limited attempts to integrate the coopetition literature with VTs
have emerged. Because of this, investigating the intricacies of coopetition among VT members is
an essential addition to the large body of research on face-to-face teams (Baruch & Lin, 2012).
This study involves the investigation of two-member (i.e., dyadic), virtual and face-toface teams. All dyad members in this experiment were female in order to prevent potential
confounds. Past research has found that males and females have significantly different
likelihoods of choosing competition over cooperation.
Males tend to show a behavioral preference for competition while females tend to show a
preference for cooperation, and these preferences seem to hold for both intrinsically and
extrinsically rewarding activities (Fisher & Grégoire, 2006; Croson & Gneezy, 2009). Another
study found that males exhibit higher positive emotional responses during competitive play, as
opposed to cooperative play, however no significant differences were found for females
(Kivikangas, Kätsyri, Järvelä, & Ravaja, 2014). This finding suggests that the emotional
experiences of females are not significantly different between cooperation and competition,
3

which further suggests that females are less biased in their motivation to perform cooperative
versus competitive behaviors. In other words, females’ preference for cooperation appears to be
weaker than males’ preference for competition.
Interestingly, past research has also shown that female-female, male-male, and malefemale dyads’ members each communicate differently with one another. For example, males
tend to talk more when paired with a female than when paired with a male, and males in mixedgender dyads talk more than females in either possible gender-pairing (Mulac, 1989). These
findings suggest that gender plays a relevant role in shaping dyadic team communications,
competitive behaviors, and cooperative behaviors.
All participants were female because females exhibit less bias in choosing which
cooperative and competitive behaviors to perform. In other words, past research suggests that
females should exhibit a more balanced coopetitive proclivity than males. Further, the gender
pairings of dyads between sessions must be balanced, as an imbalance in gender pairings could
skew data toward either cooperation (if there are more females in the sample) or competition (if
there are more males in the sample). By restricting participation to females it can be assumed
that differences in coopetitive proclivity between conditions are unrelated to gender differences.
We acknowledge that restricting participation to females-only will reduce the generalizability of
results.
We were interested in comparing team members’ coopetitive proclivities between the
virtual condition and the face-to-face condition. We hypothesized that the ratings of
competitiveness that participants received from their partners under the virtual condition would
tend to differ from the ratings of competence that participants received from their partners under
4

the face-to-face condition. We also hypothesized that the ratings of cooperativeness that
participants received from their partners under the virtual condition would tend to differ from the
ratings of competence that participants received from their partners under the face-to-face
condition.
We were also interested in whether the ratings of competence that participants received
from their partners and the ratings of team viability that participants received from their partners
(i.e., participants’ willingness to work with their partner in the future) varied significantly
between the virtual condition and the face-to-face condition. Both the ratings of competence that
participants received from their partners and the ratings of team viability that participants
received from their partners were scored on 5 point Likert scales. A higher rating (e.g., 5) of
competence indicates a more positive evaluation of a partners’ competency than a lower score
(e.g., 2). A higher rating (e.g., 5) of team viability indicates a more positive evaluation of a
team’s viability than a lower score (e.g., 2).
We formulated several hypotheses directed toward gaining a better understanding of both
virtual and face-to-face teams. These hypotheses were tested by pooling together the data from
both conditions.
Relationships between coopetitive proclivity and participants’ self-reported big five
personality characteristics, which include extraversion, openness, agreeableness, neuroticism,
and conscientiousness, were also examined.
We hypothesized that moderate positive or negative Spearman correlations would be
found between the ratings of competitiveness that participants received from their partners and
participants’ self-reported big five personality characteristics.
5

We hypothesized that moderate positive or negative Spearman correlations would be
found between the ratings of cooperativeness that participants received from their partners and
participants’ self-reported big five personality characteristics.
We hypothesized that moderate negative Spearman correlations would be found between
the ratings the ratings of competitiveness that participants received from their partners and the
ratings of competence that participants received from their partners. We also hypothesized that
moderate positive Spearman correlations would be found between the ratings of cooperativeness
that participants received from their partners and the ratings of competence that participants
received from their partners.
We hypothesized that moderate negative Spearman correlations would be found between
the ratings the ratings of competitiveness that participants received from their partners and the
ratings of team viability that participants received from their partners. We also hypothesized that
moderate positive Spearman correlations would be found between the ratings of cooperativeness
that participants received from their partners and the ratings of team viability that participants
received from their partners.
We hypothesized that moderate positive or negative Spearman correlations would be
found between participants’ self-reported big five personality characteristics and the ratings of
competence that participants received from their partners. We also hypothesized that moderate
positive or negative Spearman correlations would be found between participants’ self-reported
big five personality characteristics and the ratings of team viability that participants received
from their partners.
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Method
Participants
Thirty-four students (all female) enrolled at the University of Central Florida participated.
Only females who were 18 or older participated. Participants were recruited through the
Department of Psychology’s research participant pool. Participants received partial course credit
(SONA credit) for their time.
Apparatus
Participants played Super Smash Bros. Brawl, a fighting videogame, on a
Nintendo Wii system. It was released in 2008, and has an ESRB rating of T, indicating
that it is appropriate for players who are age 13 and older (“ESRB ratings guide”).
Gameplay involves combat between cartoon avatars (characters) that are taken from
various videogames such as Super Mario Bros. and The Legend of Zelda.
Participants controlled their Super Smash Bros. Brawl character using a wired
Nintendo Gamecube Controller. In both conditions participants viewed Super Smash
Bros. Brawl on a television display. Participants and the experimenter communicated
with one another via USB headsets in both conditions. Participants were able to
communicate with each other and with the experimenter. The experimenter was able to
communicate with the participants as well, but and was only able to communicate with
them as a group. No one-on-one communications were carried out over the headsets.
Participants completed surveys on two separate PCs running the Windows 7 operating
system.
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An Elgato Video Capture device was used to record videos of participants’
gameplay (screen captures) throughout the experiment and audio-only transcripts of
participants’ communications via headsets. Images of the participants themselves were
not recorded.
One Nintendo Wii system was used in this experiment and so its video signal had
to be split by a 1 In 4 Out 3 RCA Audio Video Splitter. This device allowed the Nintendo
Wii system’s video output to be sent to two television displays and the Elgato Video
Capture device simultaneously.
Participant’s big five personality characteristics (extraversion, openness, agreeableness,
neuroticism, and conscientiousness) were assessed using the Big Five Inventory (John, Donahue,
& Kentle, 1991; John, Naumann, & Soto, 2008).
Data Reduction
Data for participants who answered less than 75 percent of the validity questions in either
survey correctly were removed from the sample. Further, the data belonging to the partner of any
removed participant were also removed from the sample.
Procedure
Overview of the experimental session
Each experimental session involved two participants playing a videogame together. This
experiment had two conditions. In the first (face-to-face) condition participants played Super
Smash Bros. Brawl on the same television display while sitting side by side. In the second
(virtual) condition participants played Super Smash Bros. Brawl on separate television displays
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situated far apart from one another in separate rooms. In other words, these participants were
physically isolated from one another.
Beginning of the experimental session
Upon arrival to the lab, each participant was seated at a computer. The experimenter then
read participants the consent form. Participants were given a paper copy of the consent form for
their records.
Participants then filled out the first of two surveys, a 104-item computer survey, which
was comprised of 11 introductory questions and 3 scales. Four validity questions were included
in the survey. An example of a validity question is, “For this question, please select the option
"Neither agree nor disagree."” Student confidentiality was prioritized, and so participants’ names
were not tied to completed surveys or data in any way. This survey can be found in Appendix B.
The first introductory question asked participants to report their SONA ID (a number used
to confidentially keep participants data organized). A second asked how many semesters each
participant had been attending the university. A third asked participants to report their
approximate GPA. A fourth asked how many online and in person courses each participant
typically takes. A fifth asked why participants prefer either online classes or in person classes. A
sixth asked participants to report their age. A seventh asked how often participants play
videogames. An eighth asked how much experience participants have playing fighting
videogames. A ninth asked how much experience participants have playing videogames in the
Super Smash Bros. series. A tenth asked how much experience participants have playing
videogames developed or published by Nintendo. An eleventh asked how many hours per week
participants work.
9

Three scales were then administered to determine participants’ personality characteristics,
sense of community and likelihood of performing organizational citizenship behaviors. The
personality traits that were measured are extraversion, agreeableness, conscientiousness,
neuroticism, and openness.
After both participants completed the introductory survey the experimenter sat
participants in front of either the same television display or two separate television
displays, depending on the condition of the particular session.
Participants were given a chart that denoted how to control Super Smash Bros.
Brawl. The experimenter then explained the rules of the experimental session of Super
Smash Bros. Brawl gameplay to participants and guided participants through a practice
match (PM) of the game. Participants then played three additional matches without the
experimenter’s guidance, which we have called non-guided matches (NGMs).
Rules for gameplay during each experimental session of Super Smash Bros. Brawl.
Participants played one 15-minute PM and three 5-minute NGMs of Super Smash Bros.
Brawl. During the PM participants were instructed on how to play Super Smash Bros. Brawl.,
with a particular emphasis on how to perform critical in-game tasks such as knocking one’s
opponent off the stage, moving one’s avatar, and defending one’s avatar. Successful completion
of these tasks allowed us to ensure that participants were prepared to move on to the NGMs.
There were four players in each match. Two were the participants and the other
two were non-player computer players (NPCs). The NPCs were set at the ‘2’ difficulty
for every match. Difficulty ratings are on a 9 point scale with ‘1’ being the least
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formidable opponent difficulty and ‘9’ being the most formidable opponent difficulty.
We chose the ‘2’ difficulty because a series of pilot sessions revealed that higher
difficulties proved to be too challenging for most participants.
The experimenter selected which avatars participants and NPCs will use. These
avatars remained constant through the PM and all three NGMs. One participant played as
Ganondorf. The other participant played as Captain Falcon. Participants were assigned
one of these avatars based upon the flip of a coin. Both NPCs played as Meta Knight.
The experimenter selected the arena (stage) in which players competed during
each match. The Final Destination stage was used for the PM and all three NGMs.
“Items” were disabled during all matches because they are an optional gameplay feature
that can sometimes disorient and confuse novice players.
Players engaged in timed free for all matches. In other words, there was one
victorious player per match. The victorious player was the one that scored the most KOs
on other players within 5 minutes. KOs were scored by knocking other players’
characters out of the stage. Participants could score KOs by knocking the other
participant out of the arena or by knocking either NPC out of the stage.
Participants were instructed to avoid hitting any buttons unless instructed
otherwise during certain portions of the gameplay session. These portions of the session
occurred before and in between the PM and three NGMs. These times were indicated by
the experimenter’s command made through the USB headsets. Participants were told to
hit the ‘a’ button after each match to allow the experimenter to begin the next match.
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During the PM and three NGMs participants were allowed to hit any buttons other than
the ‘start’ (pause) button.
Participants were told that they would receive a reward at the end of the three
NGMs if the following condition were met. For at least two of the NGMs, either
participant must have scored the most KOs. In other words, they were told that neither
participant would receive a reward at the end if either NPC wins at least two of the three
NGMs. For example, if participant one won two of the NGMs both participants received
a reward. Further, if participant one won one of the NGMs and participant two won one
of the NGMs, both participants received a reward. We have referred to this condition as
the primary reward condition (PRC).
In addition to the PRC, a second condition was presented to participants. The
secondary condition allowed one participant to potentially get a better reward. During the
explanation of the rules participants were shown two similar rewards; however one was
of a lower value, which was emphasized by the experimenter. Participants were
instructed that, if the PRC was met, the participant who scored the most KOs between all
three NGMs would get the reward of higher value. In other words, if the PRC was met
both participants got a reward, but the participant who scored the most KOs got the more
valuable reward. We have referred to this condition as the secondary reward condition
(SRC).
The rewards were Amazon.com gift cards of $2.00 and $3.00 value. Participants
were told about the gift cards during the explanation of the rules, but they did not receive
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a reward until the end of the experiment, and they only received a reward if the PRC was
met. Gift cards were printed on standard printer paper directly.
Remainder of the experimental procedure occurring after the third NGM
Immediately after completing the third NGM participants completed a second computer
survey. The second survey contained 76 items. It was comprised of 11 introductory questions
and 4 scales. Eight validity questions were included in this survey. An example of a validity
question was, “For this question, please select the option "Often."” Student confidentiality was
prioritized, and so participants’ names were not tied to completed surveys or data in any way.
The first introductory question asked participants to report their SONA ID (a number
used to confidentially keep participants’ data organized). A second asked each participant to
guess the GPA of their partner. A third asked participants how well they believed their partner
performed while playing Super Smash Bros. Brawl. A fourth asked participants to assess the
desirability of the Amazon.com gift cards. A fifth asked participants to guess how often their
partner plays videogames. A sixth served as a validity question. A seventh asked participants to
guess how much experience their partner has playing fighting videogames. An eighth asked
participants to assess the desirability of the $3.00 Amazon.com gift card. A ninth asked
participants to guess how much experience their partner has playing videogames in the Super
Smash Bros. series. A tenth asked participants how strongly they would like to work with their
partner in the future. An eleventh asked participants to assess the desirability of the $2.00
Amazon.com gift card.
Four scales will were then administered. The first asked how likely each participant
believes it is that their partner will perform organizational citizenship behaviors at the University
13

of Central Florida. The second asked participants to rate their partner’s virtual-collaboration
behaviors, virtual-socialization skills, and virtual-communication skills. The third asked
participants to assess their partner’s tendency to perform cooperative behaviors. The fourth asked
participants to assess their partner’s tendency to perform competitive behaviors.
The results of the three NGMs, including whether participants met the PRC
and/or the SRC, was revealed to participants after both had completed the second survey.
If participants met the PRC they were each given an Amazon.com gift card. If the
PRC was met, the participant who scored the most KOs during the 3 NGMs received a
$3.00 gift card at this time, while the other participant received a $2.00 gift card.
The PRC and SRC were necessary because they provided participants with
conflicting motivations, just as workers in coopetitive environments face a similar
conflict between the importance of group-serving and self-serving goals. These
motivations created a coopetitive scenario in which each participant had to decide
between cooperation with the other participant (prioritization of a group-serving goal) or
non-cooperation (prioritization of a self-serving goal).
Participants were then dismissed from the experiment. Each session took between
1.0 and 1.5 hours to complete.
Data were analyzed through the Mann–Whitney U test and Spearman's rank
correlation coefficient using IBM SPSS. Non-parametric tests were used because
participants’ evaluations of their partner’s competence, cooperativeness, competitiveness,
and team viability procured ordinal data. Further, the Mann–Whitney U test and
14

Spearman's rank correlation are more stringent (i.e., less likely to cause a type-one error)
than the independent-samples t-test and Pearson’s correlation respectively.
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Results
The pre-established data removal criterion resulted in the removal of two participants
from the sample. These two participants participated in the same experimental session (i.e., they
were a dyadic team). The data from both participants in this session were removed because one
of the participants in this session failed the validity test. The removed pair of participants
participated under the face-to-face condition. The data belonging to 32 of the 34 participants
were analyzed in this study. The post-data removal virtual condition consisted of 18 participants
and the post-data removal face-to-face condition consisted of 14 participants.
The average age of the 18 participants in the virtual condition was 19.2 (SD = 1). The
average age of the 14 participants in the face-to-face condition was 19.3 (SD = 1.59). The
average age of the 32 participants who provided analyzable data was 19.3 (SD = 1.27).
In all but one of the experimental sessions participants successfully met the PRC and
were thus rewarded with gift cards. The one session in which participants did not meet the PRC
was under the virtual condition and during this particular session the participants won one of the
three NGMs.
The number of participants who won the $2 gift card and the number of participants who
won the $3 gift card was balanced within each condition. In other words, seven participants in
the face-to-face condition won a $2 gift card and seven participants in the face-to-face condition
won a $3 gift card. Further, eight participants in the face-to-face condition won a $2 gift card and
eight participants in the face-to-face condition won a $3 gift card.
A Mann-Whitney test indicated that the ratings of competitiveness that participants
received from their partners under the virtual condition (Mdn = 1) were not significantly different
16

than ratings of competitiveness that participants received from their partners under the face-toface condition (Mdn = 1), U = 122, p = .876, r = .027.
A Mann-Whitney test indicated that the ratings of cooperativeness that participants
received from their partners under the virtual condition (Mdn = 7) were not significantly different
than the ratings of cooperativeness that participants received from their partners under the faceto-face condition (Mdn = 7.5), U = 106.5, p = .453, r = .133.
A Mann-Whitney test indicated that the ratings of team viability that participants received
from their partners under the virtual condition (Mdn = 3) were not significantly different than the
ratings of team viability that participants received from their partners under the face-to-face
condition (Mdn = 3.5), U = 116.5, p = .690, r = .071.
A Mann-Whitney test indicated that the ratings of competence that participants received
from their partners under the virtual condition (Mdn = 4) were significantly different than the
ratings of competence that participants received from their partners under the face-to-face
condition (Mdn = 5), U = 74, p = .036, r = .372.
Another Mann-Whitney test was conducted to compare the ratings of competence that
participants received from their partners between the virtual condition and the face-to-face
condition; however for this second analysis the pair of participants who failed to meet the PRC
(i.e., the only pair of participants that did not receive gift cards) in the virtual condition was
dropped from the sample, leaving 14 face-to-face and 16 virtual participants in the sample. This
Mann-Whitney test indicated the ratings of competence that participants received from their
partners under the virtual condition (Mdn = 4) were not significantly different than the ratings of
competence that participants received from their partners under the face-to-face condition (Mdn
17

= 5), U = 70.5, p = .064, r = .338. The frequency distributions of the ratings of competence that
participants received from their partners under the virtual condition and the face-to-face
condition from the data used in each of the two preceding Mann-Whitney tests are displayed in
the following graphs. The first graph includes data from the session in which participants did not
meet the PRC and the second graph does not include these data.
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Figure 1: Frequency of the ratings of competence that participants received from their partners including the
two participants who did not meet the PRC.
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Figure 2: Frequency of the ratings of competence that participants received from their partners without the
two participants who did not receive gift cards.

A Mann-Whitney test indicated that participants who more KOs than their partner over
the three NGMs (i.e., participants who won the SRC) (Mdn = 4.5) did not receive competence
ratings that were significantly different than those received by participants who scored fewer
KOs than their partner over the three NGMs (i.e., participants who lost the SRC) (Mdn = 4), U =
99, p = .245, r = .206. Similarly, a significant Spearman correlation was not found between the
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total number of KOs participants scored over the three NGMs and the ratings of competence that
participants received from their partners.
Spearman correlations compared each of the intrateam ratings (i.e., competitiveness,
cooperativeness, competence, and team viability) and each of the Big Five personality
characteristics (i.e., extraversion, conscientiousness, openness, agreeableness, and neuroticism),
for a total of five comparisons between each of the intrateam ratings and the Big Five personality
characteristics. For example, individual Spearman correlations compared the ratings of
competence that participants received from their partners to each of the Big Five personality
characteristics. Spearman correlations were also run between each possible pair of intrateam
ratings. For example, a Spearman correlation compared the ratings of competitiveness that
participants received from their partners with the ratings of team viability that participants
received from their partners.
Due to the large number of comparisons that were made, the alpha levels of the following
Spearman correlations were adjusted from .05 to .01 to prevent alpha inflation and by extension
the likelihood of committing a type-1 error. At the same time, we have provided the p-values
and Spearman's correlation coefficients of comparisons that procured p-values less than .05. We
chose to include non-significant Spearman correlation coefficients which procured p-values less
than .05 because of the small sample size utilized in the present study. We propose that
replications of the present study with larger samples sizes may reveal significant Spearman
correlations when making the same comparisons.
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A significant negative Spearman correlation was found between the ratings of
competitiveness that participants received from their partners (Mdn = 1) and participants’ selfreported levels of extraversion (M = 3.367), rs = -.454, p = .009.
A non-significant positive Spearman correlation was found between participants’ selfreported levels of agreeableness (M = 3.906) and the ratings of competence that participants
received from their partners (Mdn = 5), rs = .421, p = .016.
A non-significant positive Spearman correlation was found between participants’ selfreported levels of openness (M = 3.684) and the ratings of competence that participants received
from their partners (Mdn = 5), rs = .365, p = .040.
A non-significant negative Spearman correlation was found between the ratings of
competitiveness that participants received from their partners (Mdn = 1) the ratings of team
viability that participants received from their partners (Mdn = 3), rs = -.364, p = .041.
A non-significant positive Spearman correlation was found between the ratings of team
viability that participants received from their partners (Mdn = 3) and the ratings of
cooperativeness that participants received from their partners (Mdn = 7), rs = .418, p = .017.
A non-significant Spearman correlation was found between the ratings of
competitiveness that participants received from their partners (Mdn = 1) and the ratings of team
viability that participants received from their partners (Mdn = 3), rs = -.364, p = .041.
A non-significant Spearman correlation was found Spearman correlation was not found
between the ratings of cooperativeness that participants received from their partners (Mdn = 7)
and the ratings of team viability that participants received from their partners (Mdn = 3), rs =
.418, p = .017.
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Discussion
We did not find either facet of coopetitive proclivity (i.e., cooperativeness or
competitiveness) to differ significantly between conditions, although VTs in our sample were
slightly more competitive and less cooperative than face-to-face teams. We suggest that further
study of coopetitive proclivity in VTs should be carried out in the form of field studies of realworld teams and studies with larger sample sizes. Perhaps either or both of these directions for
further study would result in significant findings.
Interestingly, we found a significant result that indicates that VT members tend to assign
lower ratings of competence to their partners than face-to-face team members assign to their
partners. In line with past research we suggest that the undervaluation of teammates in the virtual
condition is, at least in part, influenced by the difficulty of directly observing one’s teammate in
the absence of face-to-face interaction due to the inability to visually observe the performance of
one’s teammate during virtual collaboration (Blackburn, Furst, & Rosen, 2003, p.110-111). It is
possible that participants’ inability to directly observe their partners’ performance (i.e., their
operation of the videogame controller) during virtual collaboration may have caused the
undervaluation of competence that was observed. This finding suggests that care must be taken
when considering VT members’ evaluations of their partners’ competencies.
We considered the possibility that the pair of participants in the virtual condition who
failed the PRC may have contributed to the significant difference between the ratings of
competence that participants received from their partners between the virtual condition and the
face-to-face condition. Another Mann-Whitney test was conducted to compare the ratings of
competence that participants received from their partners between conditions; however for this
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analysis the pair of participants in the virtual condition who failed the PRC was dropped from the
sample, leaving 14 face-to-face and 16 virtual participants in the sample. This Mann-Whitney
test indicated that the ratings of competence that participants received from their partners under
the virtual condition were not significantly different than the ratings of competence that
participants received from their partners under the face-to-face condition. Although this second
Mann-Whitney test was not statistically significant, a nearly moderate effect size (i.e., magnitude
of effect) was observed and the same trend was observed in which VT members were typically
rated a being less competent than face-to-face team members.
Participants could have easily discerned whether or not they won a gift card before being
told if they did at the end of the study when gift cards were distributed (i.e., before participants
completed their intrateam ratings of their partners). As a result, the single session of the present
study in which participants did not win gift cards may have been characteristically different than
all other sessions in the present study. Participants in this session may have known that they were
not going to win the gift cards before they evaluated their partner and so they may have
evaluated them accordingly (i.e., less favorably). This would explain the difference between
team members’ evaluations of their partners’ competencies when this session is and isn’t
included in the analyzed data. This difference may have influenced the relationship between the
ratings of competence that participants received from their partners and the condition under
which participants participated, such that the observed result turned out to be non-significant
when the one session in which participants did not meet the PRC was dropped from the sample.
Future studies should take care not to disclose whether participants met the PRC until after
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participants have evaluated their partners. This change in methodology should help prevent this
potential confound in future studies.
We did not include the pair of participants who failed the PRC when comparing the
ratings of competitiveness that participants received from their partners between the virtual
condition and the face-to-face condition. We also did not include the pair of participants who
failed the PRC when comparing the ratings of cooperativeness that participants received from
their partners between treatments. Similarly, did not include the pair of participants who failed
the PRC when comparing the ratings the ratings of team viability that participants received from
their partners between treatments. We only ran this type of analysis on the ratings of competence
that participants received from their partners because the p-value (p = .036) for the initial
comparison of competence ratings between conditions (i.e., the Mann-Whitney test which
included the pair of participants who failed the PRC) was close to the preselected .05 alpha level.
The p-values for the between-treatments comparisons of the ratings of competitiveness that
participants received from their partners (p = .876), the ratings of cooperativeness that
participants received from their partners (p = .453), and the ratings of team viability that
participants received from their partners (p = .690) were well above the preselected .05 alpha
level.
We propose that replications of this study either move the organizational citizenship
behavior scale to the end of the second survey or remove the scale from the study. This scale
may have engendered a priming effect because it asked participants about the behaviors that they
perform to improve their university community. These behaviors could be described as

24

cooperative behaviors, as the performer of said behaviors (i.e., the participant) is cooperating
with the university community be performing organizational citizenship behaviors.
One analysis indicated that the ratings of competence that participants received from their
partners were not significantly different for participants who scored more KOs total over the
three NGMs than they were for participants who scored fewer KOs total over the three NGMs.
This result suggests that differences between the ratings of competence that participants received
from their partners under the virtual condition and the face-to-face condition were not related to
whether any given participant received either the $2 gift card or the $3 gift card, and were
instead primarily related to the condition under which team members participated.
We did not find a significant Spearman correlation between each participant’s actual
performance (i.e., the total number of KOs they scored between the three NGMs) and the ratings
of competence that participants received from their partners. This indicates that the ratings of
competence that participants received from their partners were not related to how well
participants performed. Instead, competence ratings seem to be primarily related to the condition
(i.e., virtual or face-to-face) under which team members participated. This finding suggests that
intrateam evaluations may be unduly influenced by the virtual or face-to-face nature of
collaboration rather than relevant factors such as the quality of the performance of individual
team members.
We found that the ratings of team viability that participants received from their partners
under the virtual condition were not significantly different than the ratings of team viability that
participants received from their partners under the face-to-face condition. This suggests that team
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viability evaluations by team members are not significantly affected by the virtual or face-to-face
nature of collaboration.
We found that the ratings of competitiveness that introverted participants received from their
partners tended to be higher than the ratings of competitiveness that extroverted participants
received from their partners. It is unclear whether this result implies that introverted team
members are inherently more competitive, or whether introverted participants were simply seen
as being more competitive regardless of performance due to the potentially unique characteristics
of their interaction styles as compared to those of more extroverted participants. Further
investigation should be conducted into the relationship between introversion, competitiveness,
and intrateam evaluations within the context of VTs and teams in general.
We propose that males may not exhibit a similar relationship between competitiveness
ratings and extraversion, and that further study of competitiveness in mixed-gender dyads may
be fruitful in discerning whether a different relationship or no relationship exists in mixed-gender
dyads. No other significant relationships were found between the big five personality traits and
either facet of coopetitive proclivity.
We propose that further studies should be conducted with samples representing genders
other than female. For example, a replication of this study in which a third of each condition’s
dyads are male-male, a third are male-female, and a third are female-female may be fruitful in
ascertaining the generalizability of these results to teams with different gender compositions. It
would be interesting to examine possible differences in both facets of coopetitive proclivity
between genders. It would be interesting to examine if the three possible gender pairings of
dyads (i.e., male-female, female-female, and male-male) are related to the ratings of
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competitiveness that participants receive from their partners. It would also be interesting to
examine if the gender pairings of dyads are related to the ratings of cooperativeness that
participants receive from their partners. For example, it could be that males in male-female dyads
are more likely to act competitively and less likely to act cooperatively than males in male-male
dyads and females in any gender pairing. This would logically follow past research on dyads that
indicated that males tend to talk more when paired with a female than when paired with a male,
and that males in mixed-gender dyads tend to talk more than females in either female-female or
male-female dyads (Mulac, 1989).
We propose that a replication of this study in which participants’ competiveness and
cooperativeness are rated through behavioral coding, instead of through intrateam ratings, may
be fruitful. Perhaps evaluators removed from the team and gameplay would be more accurate in
determining both facets of team members’ coopetitive proclivities.
In summary, we found no differences between participants’ levels of competitiveness or
cooperativeness between treatments. These findings suggest that employees’ coopetitive
proclivities are not affected by the virtual or face-to-face nature of collaboration. Interestingly,
we found that participants tended to undervalue their partner’s Super Smash Bros. performance
during virtual rather than face-to-face collaboration. This finding suggests that care should be
taken whenever intrateam evaluations of employees’ competencies are considered during
performance evaluations, as virtual team members may receive intrateam ratings that undervalue
the quality of their performances.
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